The synthesized compound 5, (C13H15N2S2) [PF6], was fully characterized with Xray diffraction method. In this compound, the asymmetric unit contains a 1,3-(2-thiophenylmethyl)-4,5-dihydroimidazolidinium cation and a hexafluorophosphate anion. Due to an 180° rotation about the thiophene-CH2 bonds, the thiophene rings in the cation are disordered [site-occupancy factors = 0.903(4)/0.097(4) and 0.837(5)/0.163(5), respectively]. The short C-N bond lengths [1.303(4) and 1.287(4) Å] in the imidazolidine ring display partial electron delocalization within the N-C-N fragment. Anion and cations are connected through intermolecular C-H...F hydrogen bonds and three π-π stacking interactions [centroid-centroid distances = 3.890(3), 3.852(5) and 3.816(7) Å] between the thiophene rings of the adjacent cations, forming layers parallel to (011). Furthermore, we studied theoretical studies of this compound, too. Geometry optimization was carried out in gas phase by Density Functional Theory (DFT) method with B3LYP applying 6-311++G ** basis set. The obtained results from experimental and theoretical structural properties of compound 5 had been compared to each other.
INTRODUCTION
Heterocyclic salts are significant in terms of being used as a carbene ancillary ligand in catalytic reactions. Complexes containing heterocyclic groups have high catalytic activities for many useful organic transformations such as C-C and C-N cross-coupling reactions, C-H bond activation and metathesis [1] [2] [3] [4] [5] [6] [7] . The catalytic activity can be changed with the substituents on the N atom of the salts such as imidazolium, imidazolidinium or bisbenzimidazolium [5, 8] . Carbon-carbon cross-coupling reactions, which play an important role in the synthesis of natural products, drug design and industrially important starting materials, have been an area of interest for organic chemists for a long time [9] [10] [11] .
To estimate the structural properties of the compounds, ab initio methods such as DFT in the computational chemistry are significant tools. Some chemical and physical properties of the chemical compounds and materials are extensively investigated due to ab initio calculations based on the quantum mechanics [12] . DFT is the most widely used for "ab initio"
calculations of the structure of molecules, atoms, surfaces, crystals and their interactions [13] .
Herein, we prepared a heterocyclic salt (5) containing thiophene moiety (Scheme 1). The crystalline structure of 1,3-bis(2-thiophenylmethyl)-4,5-dihydroimidazolidinium hexafluorophosphate salt (5) was reported in this study. Moreover, we studied the compound's theoretical structural properties with DFT software.
EXPERIMENTAL SECTION

General Method for the Preparation of the Imidazolidinium Salt
The study was made according to method defined in the literature [14, 15] . To a solution of diamine 1 (15 mmol) in toluene (20 mL), heteroaryl-2-carbaldehyde 2 (29 mmol) was added at ice bath temperature. After the obtained mixture was stirred at 0 ºC for 18 h, the (by using Bruker AC300P FT spectrometer operating) and melting point (by using an Electrothermal 9200 melting point apparatus) can be found in a previous study [15] .
X-ray Crystal Structure
Single-crystal diffraction data were gathered by a STOE IPDS II diffractometer with graphite monochromated Mo-Kα radiation (λ = 0.71073 Å), in the rotation method, at 25 o C. All data were made accurate for polarization, Lorentz and absorption effects [16] . Crystal structure was solved by direct methods using program SHELXS97 and refined by the full-matrix leastsquares method for all F 2 data using the SHELXL97 [17] programs. With the anisotropic displacement parameters, all non-hydrogen atoms were refined. All H atoms were positioned geometrically and were refined using a riding model with Uiso(H) = 1.2Ueq(C). The fluorine atoms of the hexafluorophosphate anion are disordered over two sites with occupancies of 0.588(13) and 0.412 (13) . The crystallographic data and the refinement procedure details for the title compound are summarized in Table 1 . The list of selected geometric parameters is given in Table 2 . 0.642 The computations were carried out at 6-311++G ** levels using the SPARTAN 10 software package [18] , with operating density functional methods. The calculations were done for the optimized structures in the gas phase. SPARTAN software [19] is a molecular modeling and computational chemistry application from wavefunction.
RESULTS AND DISCUSSION
Characterization of the Heteroaryl-substituted Heterocyclic Salt
In a previous study, the structure of 1,3-bis(2-thiophenylmethyl)imidazolidinium salt was determined by elemental analysis, Symmetry codes: (i) x, 1/2-y, 1/2+z; (ii) x, 1+y, z. 
Theoretical studies
CONCLUSIONS
In this work, the synthesized salt was characterized by using single crystal X-ray diffraction method. The molecular structures were theoretically investigated by the DFT calculations.
The obtained geometrical parameters of the optimized geometries were in agreement with X-ray structure results.
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